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DQG QRQGHVWUXFWLYH PHWKRG WR GHWHFW HODVWLF SURSHUW\ RI
PDWHULDOVLQLQGXVWULDODQGPHGLFDOILHOG(ODVWRJUDSK\GHULYHG
IURP6$:VKDVEHHQSURYHGWREHHIILFLHQWIRUUHFRQVWUXFWLQJ
WKH HODVWLFLW\ GLVWULEXWLRQ PDS &XUUHQW 6$:V HODVWRJUDSK\
DSSOLHGLQWLVVXHVSURYLGHVORZHUODWHUDOUHVROXWLRQDVWKH6$:
LPSXOVH ZDV GHWHFWHG LQ ODUJHU GLVWDQFH LQWHUYDO PLOOLPHWHU
OHYHO 7KHUHIRUH D QHZ SURWRFRO WR IRUP HODVWRJUDSK\ ZLWK
KLJKHU ODWHUDO UHVROXWLRQ ZDV SURSRVHG LQ WKLV SDSHU 3KDVH
VHQVLWLYH RSWLFDO FRKHUHQFH WRPRJUDSK\ 3K62&7ZLWK KLJK
VSDWLDO UHVROXWLRQ ZDV HPSOR\HG WR PRQLWRU 6$:V LPSXOVH
VWLPXODWHG E\ +,)8 WUDQVGXFHU 7LVVXHPLPLFNLQJ SKDQWRPV
ZHUH WHVWHG LQ WKLV H[SHULPHQW 6$:V GLVSHUVLRQ FXUYH ZDV
UHWULHYHGWKURXJKSURFHVVLQJZDYHVLJQDOZLWK'IDVW)RXULHU
WUDQVIRUP EDVHG DOJRULWKP &RQVHTXHQWO\ HODVWRJUDSK\ RI
GRXEOH OD\HUHGSKDQWRPZDVFRQVWUXFWHGE\FRPELQLQJ6$:V
GLVSHUVLRQ FXUYH DQG VSHFLILF SHQHWUDWLRQ GHSWK 7KH UHVXOWV
UHYHDOHG IHDVLELOLW\ IRU +,)8 WUDQVGXFHU DFWLQJ DV DQ LGHDO
VWLPXODWLRQVRXUFHIRU6$:VDQGWKHHODVWRJUDSK\SHUIRUPHG
KLJKHUODWHUDOUHVROXWLRQWKDQWKDWRIRWKHU6$:VHODVWRJUDSK\
WHFKQLTXHV 7KXV WKH PHWKRG UDLVHG LQ WKLV SDSHU VKRZHG D
VLJQLILFDQWSRWHQWLDOWREHXWLOL]HGLQWKHFOLQLFDOIRUVNLQGLVHDVH
GLDJQRVLVDQGDVVLVWPRQLWRULQJWUHDWPHQWHIILFDF\
.H\ZRUGV²+,)8 6XUIDFH DFRXVWLF ZDYHV 2SWLFDO
&RKHUHQFH7RPRJUDSK\(ODVWRJUDSK\
, ,1752'8&7,21
3K\VLRORJLFDO FRQGLWLRQ RI WLVVXHV FRPPRQO\ ZHUH
UHIOHFWHG E\ WKH PHFKDQLFDO SURSHUWLHV VXFK DV <RXQJ¶V




WKH GHYLDWLRQ RI LQGLYLGXDOV 7KHUHIRUH LW LV KLJKO\




QRQGHVWUXFWLYH WHFKQLTXH WR PHDVXUH WLVVXH HODVWLFLW\ E\
FDSWXULQJ WKHSURSDJDWLRQRI LQGXFHG6$:VLPSXOVHRQ WKH
VXSHUILFLDO OD\HU LQ WLVVXHV XVLQJ ODVHU YLEURPHWHU 7KH




E\ WKH EDQGZLGWK RI DFTXLUHG 6$:V VLJQDOV )RU FXUUHQW
6$:VHODVWRJUDSK\WHFKQLTXHWKHPHWKRGWRWUDFN6$:VLV
GHSHQGHQW RQ ODVHU YLEURPHWHU GHWHFWRU DQG WKH VDPSOLQJ
VSRWV KDYH D IHZPLOOLPHWUH GLVWDQFH >@ OHDGLQJ SURGXFHG
HODVWRJUDSK\VKRUWRIODWHUDOUHVROXWLRQ
,Q WKLV SDSHU ZH GHPRQVWUDWHG DQ LPSURYLQJ 6$:V
HODVWRJUDSK\PHWKRG E\ FRPELQLQJ 3KDVH VHQVLWLYH2SWLFDO
&RKHUHQFH7RPRJUDSK\3K62&7UXQQLQJDW0%PRGHWR
UHFRUG WKH 6$:V LPSXOVH VWLPXODWHG E\ KLJK LQWHQVLW\
IRFXVHG XOWUDVRXQG +,)8 WUDQVGXFHU 0% PRGH FRXOG
HQVXUHWKDWWKH6$:VVLJQDOZDVVDPSOHGZLWKKLJKHUODWHUDO
UHVROXWLRQWKDQWKDWE\ODVHUYLEURPHWHU7KH6$:VLPSXOVH
LV QDUURZ LQ WLPH GRPDLQ PHDQLQJ D ZLGH EDQGZLGWK
SURYLGHG 3KDVH YHORFLW\ DQDO\VLV ZDV DFKLHYHG E\ DQ
DOJRULWKP EDVHG RQ ' IDVW )RXULHU WUDQVIRUP DQG 6$:V
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7HFKQLFDOO\ VXUIDFH DFRXVWLF ZDYHV QDPHO\ 5D\OHLJK
ZDYHVFRPSRVLQJRIORQJLWXGLQDODQGWUDQVYHUVDOZDYHVDUH
JHQHUDWHG QHDU IUHH ERXQGDU\ VDPSOHDLU FRQGLWLRQ 7KH





IUHTXHQF\ LV D FRQVWDQW ZKHQ 6$:V SURSDJDWHV LQ DQ
LVRWURSLF KRPRJHQHRXV PDWHULDO +RZHYHU WKH SKDVH
YHORFLW\ RI GLIIHUHQW IUHTXHQF\ FRPSRQHQWV VKRZV GLYHUVH
ZKLOH 6$:V WUDYHO LQ D YHUWLFDOO\ KHWHURJHQHRXV PDWHULDO
6$:VZLWKVKRUWZDYHOHQJWKKLJKIUHTXHQF\PDLQO\
SHQHWUDWH QHDU WKH VXSHUILFLDO OD\HUV ZKLOH WKH ORQJ
ZDYHOHQJWK ORZ IUHTXHQF\ FRPSRQHQWV SULPDULO\ VSUHDG
LQWRWKHGHHSHUOD\HU$OWKRXJKDGMDFHQWOD\HUVDIIHFWRQWKH
SKDVHYHORFLW\RIWKHPLGGOHOD\HU6$:VGLVSHUVLRQFXUYHLV
VWLOO FDSDEOH RI UHIOHFWLQJ WKH HODVWLFLW\ GLVWULEXWLRQ RI DQ
DQLVRWURSLFKHWHURJHQHRXVPHGLXP
6$:V LV UHJDUGHG DV VXSHUSRVLWLRQ RI ORQJLWXGLQDO DQG
WUDQVYHUVHZDYHXQGHUWKHIUHHERXQGDU\FRQGLWLRQKRZHYHU
WKHWUDQVYHUVHFRPSRQHQWLVGRPLQDQWIRUWKHSHUIRUPDQFHRI
6$:V 7KH PD[LPXP SHQHWUDWLRQ GHSWK ]PD[ RI 6$:V IRU
HDFK IUHTXHQF\ FRPSRQHQW FRXOG EH HVWLPDWHG E\ DQ
HTXDWLRQ
]PD[ F5NȕWȞÂI
ZKHUH F5 LV 6$:V SKDVH YHORFLW\ N LV WKH ZDYHQXPEHU I








 DQG  DJDU SKDQWRPV ZHUH XVHG LQ WKLV VWXG\ WR
YDOLGDWH WKH DYDLODELOLW\ WR GHGXFH WKH SKDVH YHORFLW\
GLVSHUVLRQFXUYH'RXEOHOD\HUVSKDQWRPWKHQZDVSURGXFHG
IRU FRQVWUXFWLQJ WKH HODVWRJUDSK\  DQG   DJDU
FRPSRVHG WKH GRXEOH OD\HU VWUXFWXUH ZKHUH  DJDU ZDV
SODFHGRQWKHWRSDWPPWKLFNQHVV
% +,)8WUDQVGXFHU
$ KRPHPDGH +LJK ,QWHQVLW\ )RFXVHG 8OWUDVRXQG
+,)8WUDQVGXFHUZDVXVHGIRUJHQHUDWLQJ6$:V%HIRUHLW
ZDVHPSOR\HGIRUVWLPXODWLQJWKHLPSXOVHVLJQDOWKHRXWSXW
DFRXVWLF SRZHU DQG FRUUHVSRQGLQJ SUHVVXUH ILHOG ZHUH











IUHTXHQF\ KDV PP DSHUWXUH DQG PP IRFDO OHQJWK
' QRUPDOLVHG SUHVVXUH ILHOG ZDV PDSSLQJ DORQJ WKH D[LDO
DQGODWHUDOD[LVFURVVWKHIRFDOSRLQWSUHVHQWHGLQILJXUHD
EZKLFKZDVGHWHFWHG WKURXJKDK\GURSKRQHZLWKP
GLDPHWHU 7KH JHRPHWU\ RI IRFDO ]RQH ZDV  î  PP
D[LDO î UDGLDO GHILQHG E\ IXOOZLGWKKDOIPD[LPXP
):+0ZKLFK SURYLGHG VXIILFLHQW OHQJWK DW D[LDO D[LV WR









DQG UHIHUHQFHVDPSOH DUPV7KHEURDGEDQG ODVHUVRXUFHKDV
QPFHQWUDOZDYHOHQJWKQPEDQGZLGWKDQGP:
SRZHU 7KH VSHFWURPHWHU LV D OLQH VFDQ &&' RSHUDWLQJ DW
.+] IUHTXHQF\ DQG  V H[SRVXUH WLPH 7KH OLJKW
EHDPLVHPLWWHGIURPWKHVRXUFHDQGFRQVHTXHQWO\LVVSOLWE\
EHDP VSOLWWHU ZKHUH SDUW RI EHDP LV OHDG LQWR VDPSOH DUP
ZKLOH WKHUHVWJR LQWR WKHUHIHUHQFHDUP7KHVDPSOHDUPLV
UHVSRQVLEOH IRU OHDGLQJ WKH OLJKW EHDP LQWR WKH VDPSOH
VXUIDFHIURPZKLFKEDFNVFDWWHUHGOLJKWLVLQWHUIHUHGZLWKWKDW
UHIOHFWLQJ IURP WKH UHIHUHQFH PLUURU LQ D FLUFXODWRU 7KH
UHVXOWHG LQWHUIHUHG OLJKW EHDP LV UHFRUGHG E\ WKH OLQH&&'
FDPHUD7KLVVSHFWUDOGRPDLQ2&7V\VWHPSURGXFHDQD[LDO
UHVROXWLRQ RI  PDQG WUDQVYHUVH UHVROXWLRQ RI  P
7KH D[LDO GLVSODFHPHQW DW D FHUWDLQ ORFDWLRQ X][ ] W
EHWZHHQWKHDGMDFHQWWZRIUDPHVZDVGHULYHGIURPWKHSKDVH




)LJ 7KH HQWLUH H[SHULPHQWDO VHWXS IRU JHQHUDWLQJ 6$:V FRXOG EH
FODVVLILHG LQWR WZRSDUWV  WKHJHQHUDWLRQRI6$:V LPSXOVH DQG  WKH
GHWHFWLRQRI6$:V
ZKHUHȜLVWKHFHQWUDOZDYHOHQJWKQPRIODVHUVRXUFH





SDUWV  WKH JHQHUDWLRQ RI 6$:V LPSXOVH DQG  WKH
GHWHFWLRQRI6$:V)RUDSSO\LQJWKHORDGLQGXFHGE\+,)8
WUDQVGXFHU RQ PDWHULDO VXUIDFH WKH WUDQVGXFHU ZDV SODFHV
EHQHDWK WKH VDPSOH 7KH GLVWDQFH EHWZHHQ WKH VXUIDFH RI
SKDQWRPV DQG WUDQVGXFHU HTXDOV WR WKH IRFXVHG OHQJWK
HQVXULQJ WKDW WKH XOWUDVRXQG ORDG ZDV LUUDGLDWHG RQ WKH DLU
VDPSOH IUHHERXQGDU\ WRJHQHUDWH6$:V7KH JDSEHWZHHQ
WKH WUDQVGXFHU DQG SKDQWRPV ZDV ILOOHG E\ KRPRJHQHRXV
DJDUSKDQWRPDFWLQJDVWKHPHGLXPIRUIDFLOLWDWLQJWKH
VSUHDG RI XOWUDVRXQG 7KH XOWUDVRXQG ZDV WULJJHUHG E\
IXQFWLRQDOJHQHUDWRUZLWK VLQHZDYH DW 9SS 0+]
DQGF\FOHVSHUSXOVHLQEXUVWPRGH5)SRZHUDPSOLILHU
ZDV FRQQHFWHG EHWZHHQ WKH IXQFWLRQDO JHQHUDWRU DQG+,)8










XQZUDSSHG WR REWDLQ FRUUHFW SKDVH LQIRUPDWLRQ ' IDVW





RI FHUWDLQ IUHTXHQF\N/GHQRWHV WKHZDYHQXPEHU WKHSKDVH
YHORFLW\GLVSHUVLRQFXUYH FRXOGEHGHGXFHGE\VHOHFWLQJ WKH
YHORFLWHV ZLWK PD[LPDO LQWHQVLW\ DW HDFK IUHTXHQF\
FRPSRQHQW 7KH FXWRII IUHTXHQF\ ZDV FKRVHQ DW WKH SRLQW
ZKHUHWKHLQWHQVLW\LVOHVVWKDQWKHPD[LPXPG%
)LQDO SURFHGXUH IRU SURFHHGLQJ GDWD ZDV WUDQVIRUPLQJ WKH
SKDVH YHORFLW\ GLVSHUVLRQ FXUYH LQWR (ODVWRJUDSK\ LPDJH
7KURXJK FRPELQLQJ WKH SKDVH GLVSHUVLRQ FXUYH DQG
FRUUHVSRQGLQJPD[LPXP SHQHWUDWLRQ GHSWK  HVWLPDWHG IURP
HTXDWLRQ  WKH SKDVH YHORFLW\ PDS FRXOG EH FDOFXODWHG
IROORZHGE\FRQYHUWLQJ LW LQWRHODVWLFLW\GLVWULEXWLRQPDSE\
SOXJJLQJ WKH SKDVH YHORFLW\ LQWR HTXDWLRQ  $OWKRXJK WKH
HODVWRJUDSK\ UHSUHVHQWHG WKH HODVWLF SURSHUW\ DW WKH UDQJH








)LJXUH DF LOOXVWUDWHGSURFHGXUHV IURP LQLWLDOVSDWLDO
WHPSRUDO VOLFH WR SKDVH YHORFLW\ GLVSHUVLRQ FXUYH 7KH
RULJLQDOVSDWLDOWHPSRUDOVOLFHEHIRUHXQZUDSVKRZQLQILJXUH
D LQGLFDWHG WKDW 6$:V LPSXOVH VLPXODWHG E\ +,)8
WUDQVGXFHU SURSDJDWHG IURP LUUDGLDWHGSRLQW WR PPDZD\
$QG WKH IUHTXHQF\ZDYHQXPEHU GRPDLQ GHGXFHG IURP WKH
WLPHGLVWDQFHGRPDLQZDVVKRZQLQILJXUHE7KHSKDVH
YHORFLW\GLVSHUVLRQFXUYHZLWKLQFXWRIIIUHTXHQF\UDQJHZDV
VKRZQ LQ ILJXUH  F 7KH SKDVH YHORFLW\ IHOO LQWR WKH
IUHTXHQF\VFRSHEHWZHHQ.+]WR.+]$FFRUGLQJWRWKH
HTXDWLRQ  WKH SHQHWUDWLRQ GHSWK IHOO LQWR PP WR 
PP IURP VXUIDFH LQ WKH SKDQWRP$V  SKDQWRPZDV D
KRPRJHQHRXV PDWHULDO LW LV FOHDU WR VHH WKDW WKH SKDVH
YHORFLW\ XQGHU HDFK IUHTXHQF\ FRPSRQHQW DOPRVW UHPDLQHG
FRQVWDQW7KHPHDQ6$:VYHORFLWLHVWUDYHOOLQJLQDQG
 SKDQWRPV ZHUH GHGXFHG WR EH a PV DQG a PV
UHVSHFWLYHO\
)LJXUHDGLVSOD\HGWKHSKDVHYHORFLW\GLVSHUVLRQFXUYH
LQ PXOWLOD\HUHG SKDQWRP ZKHUH WKH WRS ZDV  DJDU LQ
aPP WKLFNQHVV DQG  DJDU ZDV WKH EDVHPHQW $V
GHVFULEHG LQ WKH SDUW RI %DFNJURXQG RI 6$:V WKH
SKHQRPHQRQ RI GLVSHUVLRQ RFFXUV ZLWKLQ WKH YHUWLFDOO\
KHWHURJHQHRXV PDWHULDO 7KH KLJKHU IUHTXHQF\ FRPSRQHQWV
PDLQO\VSUHDGRQWKHIDFLDOOD\HUDJDUZKLOHWKHORZHU
IUHTXHQF\FRPSRQHQWSURSDJDWHGLQDJDUOD\HU7KXVWKH
YHORFLW\ DW KLJKHU IUHTXHQF\ SDUW ZDV KLJKHU WKDQ WKDW RI
ORZHUIUHTXHQF\FRPSRQHQWVLQWKHGLVSHUVLRQFXUYH

)LJ D 2ULJLQDO VSDWLDOWHPSRUDO VOLFH IURP WKH VXUIDFH RI WLVVXH








WKH HTXDWLRQ  DQG SKDVH YHORFLW\ PDS GHULYHG WKURXJK
FRPELQLQJ GLVSHUVLRQ FXUYH DQG SHQHWUDWLRQ GHSWK
LQIRUPDWLRQ7KHYHUWLFDOKHWHURJHQHRXVDWWULEXWLRQRIPXOWL
OD\HUHGVWUXFWXUHZDVSHUIRUPHGLQWKHHODVWRJUDSK\DJDU
SKDQWRPZLWKPPWKLFNQHVVDV WRS OD\HUKDV WKH<RXQJ¶V
PRGXOXVa.SDDQGWKH<RXQJ¶VPRGXOXVRIDJDUDV
D EDVHPHQWZDVa.3D%RWKRI WKHVH WZR UHVXOWV DJUHHG
ZHOOZLWKRXUSUHYLRXVZRUNV>@>@
% 'LVFXVVLRQ
)RU LVRWURSLF KRPRJHQHRXV PDWHULDO ZH GHULYHG WKH
SKDVHYHORFLW\GLVSHUVLRQFXUYHIRUDQGDJDUSKDQWRP
DQG WKH YHORFLWLHV ZHUH  PV DQG  PV UHVSHFWLYHO\
FRUUHVSRQGLQJWRWKH<RXQJ¶VPRGXOXVRIa.3DDQGa
.3D,QWKHHODVWRJUDSK\LPDJHWKH<RXQJ¶VPRGXOXVRI
DJDU SKDQWRP RQ WKH WRS PDWFKHG WKH YDOXH FRPLQJ IURP
KRPRJHQHRXV  DJDU SKDQWRP +RZHYHU WKH VWLIIQHVV RI
 DJDU DV EDVHPHQW VHHPHG WR EH JUHDWHU WKDQ WKDW RI
KRPRJHQHRXVDJDU7KHSRVVLEOHIDFWRUIRUWKLVGHYLDWLRQ
ZDV WKH LQIOXHQFHFDXVHGE\ WKH WRS OD\HU$VPHQWLRQHG LQ
WKHSDUWRI%DFNJURXQGRI6$:VWKHDGMDFHQWOD\HUVLPSDFW
WKHSKDVHYHORFLW\IRUPLGGOHOD\HUDQGWKLVGHILQLWHO\PDGH
WKH<RXQJ¶VPRGXOXVRI RQH VLQJOH OD\HU LQ WKH VNLQELDVHG
IURPWKHUHDOYDOXH7KXVLWLVWKHIXWXUHZRUNWRFRUUHFWWKH
<RXQJ¶V PRGXOXV IRU HDFK OD\HU RQ WKH YHUWLFDOO\
KHWHURJHQHRXV PDWHULDO E\ GHPRGXODWLQJ WKH GLVSHUVLRQ
FXUYHIURPWKHFRPSRVHGSKDVHYHORFLW\GLVSHUVLRQFXUYH
7KH HODVWRJUDSK\ SURGXFHG LQ WKLV VWXG\ MXVW
GHPRQVWUDWHGWKHHODVWLFLW\YDOXHIRUSDUWRIIDFLDOOD\HU7KH
LQIRUPDWLRQ IURP WKH VXUIDFH WR WKH GHSWK a PP ZDV
PLVVHG7KHSRWHQWLDOIDFWRULVWKDWWKHQDUURZEDQGZLGWKRI
6$:V LPSXOVH VLJQDO JHQHUDWHG 7KH PD[LPXP IUHTXHQF\
FRPSRQHQWGHWHUPLQHWKHPLQLPXPSHQHWUDWLRQGHSWK,QWKLV
H[SHULPHQW WKH KLJKHVW IUHTXHQF\ .+] UHVWULFWHG WKH WRS
OD\HU WKDW FDQ EH GHULYHG ZDV  PP DZD\ IURP VDPSOH
VXUIDFH6KHDUZDYHHODVWRJUDSK\VKRXOGEHDQLGHDOPHWKRG
WRVXSSO\PLVVLQJVXSHUILFLDO]RQHLQ6$:VHODVWRJUDSK\
,Q WKLV SDSHU WKHGHYLFHV IRU6$:V LPSXOVHJHQHUDWLQJ
DQG WUDFNLQJ ZHUH LQVWDOOHG RQ ERWK VLGHV RI SKDQWRPV
%HVLGHVH[WUDDJDUSKDQWRPZDVLQVHUWHGEHWZHHQWUDQVGXFHU
KHDGDQGVDPSOH7KLVGHVLJQUHVWULFWHGWKHIHDVLELOLW\LQLQ
YLYR FOLQLFDO DSSOLFDWLRQV 5HFHQWO\ QHZHPHUJHG DLU
FRXSOHG IRFXVHGXOWUDVRXQG WUDQVGXFHU KDVEHHQ DSSOLHG IRU
LQGXFLQJ PHFKDQLFDO ZDYHV LQ QRQFRQWDFW ZD\ >@
3UHGLFWDEO\ 6$:V HODVWRJUDSK\ XVLQJ GLVSHUVLRQ FXUYH
ZRXOG EH DEOH WR GHYHORS IRU LQYLYR FOLQLFDO ILHOG WKURXJK
EULQJLQJLQQRQFRQWDFWXOWUDVRXQGWUDQVGXFHU
9 &21&/86,21
7KLV SDSHU SUHVHQWHG DQ LPSURYHG 6$:V HODVWRJUDSK\
PHWKRG ZLWK KLJKHU ODWHUDO UHVROXWLRQ E\ FRPELQLQJ +,)8
WUDQVGXFHU IRU VWLPXODWLQJ ZDYHV DQG 3K62&7 V\VWHP IRU
UHFRUGLQJZDYHV3KDVHYHORFLW\GLVSHUVLRQFXUYHZKLFKZDV
DQDO\]HG E\ ' )DVW )RXULHU WUDQVIRUP ZDV GHGXFHG WR
DFKLHYHWKHHODVWRJUDSK\7KH<RXQJ¶VPRGXOXVFDOFXODWLQJ
IURPWKLVPHWKRGIRUSKDQWRPVZLWKGLIIHUHQWFRQFHQWUDWLRQV
ZDV DFFRUGDQW ZLWK WKH UHIHUHQFH YDOXH 7KH SURSRVHG
PHWKRG UHYHDOV WKH SRWHQWLDO WR SURYLGH HODVWRJUDSK\ ZLWK
KLJKHU ODWHUDO UHVROXWLRQ FRPSDUHG WR FXUUHQW 6$:V
HODVWRJUDSK\ WHFKQLTXH %HVLGHV LW LV SUHGLFWHG WKDW WKH
PXOWLOD\HUHG VWUXFWXUHRI VNLQ FRXOGEHGLVWLQJXLVKHGXVLQJ
WKLVDGYDQFHGDSSURDFK,QFRQFOXVLRQ WKH+,)8WUDQVGXFHU
FDQ EH DQ LGHDO VRXUFH WR JHQHUDWH 6$:V DQG WKH 6$:V
HODVWRJUDSK\ PHWKRG SUHVHQWHG LQ WKLV SDSHU SHUIRUPHG
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VXUIDFH DFRXVWLF ZDYH FRPELQHG ZLWK SKDVH VHQVLWLYH RSWLFDO
FRKHUHQFH WRPRJUDSK\ IRU VXSHUILFLDO WLVVXH FKDUDFWHUL]DWLRQ D
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SURSHUWLHV RI KHWHURJHQHRXV VRIW WLVVXH E\ VXUIDFH DFRXVWLF ZDYHV
GHWHFWHG E\ SKDVHVHQVLWLYH RSWLFDO FRKHUHQFH WRPRJUDSK\ -
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'RQQHOO 0 $LUFRXSOHG DFRXVWLF UDGLDWLRQ IRUFH IRU
QRQFRQWDFW JHQHUDWLRQ RI EURDGEDQG PHFKDQLFDO ZDYHV LQ VRIW
PHGLD$SSOLHGSK\VLFVOHWWHUV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